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of t;he radiation which 
the warm senson 

atmosphere a t  a height over 2,800 meters s h o u ~  an 
oscillatioii froni day to da . Further obscrratioiis 

It has been sup osed-owing to the fa.ct that at low 

height the production is so large-that the sun is t,he 
direct source of the radiation. Against this theory is 
the lack of variation between day and night. It woulcl 
he of interest to see how the rndiation is a,ffected during 
sun-s ot periods and whether it is measurably influ- 

Ocean at a distance from tlie land a sensible locd md 
temporary oscillation has been noticed to accord with 
that of the barometer. Lower pressure seems to fttyor 
an increase in the radiation. Again. upon approachino 
the land, a stron er radiation lias been observed an8 
there appears t,o %e mi oscillat.ion corresponding daily 
with the eriods during which t.he 1an.d and sett breezes 
prevail. $hew facts niilitate a.gainst the view that the 
sun is the immediate source of the penetrating rndirt- 
tion.-E. 0. W[aUck.er]. , 

.. . ..* 6 [,?, 

coning from the 

on mountain tops are desirab 9 e in this connciction. 

elevations the pro B uction of ions is small while atmereat 

ence x by the declination of the sun. On the Atlnntk 
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CONCOMITANT CHANGES IN TERRESTRIAL MAGNETISM 

AND SOLAR RADIATION.’ 

By L. A. BAUEH. 

[Dated: Department or terrestrisl maguetism, Washington, Nut-. 1Fllec. 3. 1016. 

While good progress lias been made by various inves- 
tigators in establislhg the relationshi i between fluc- 

ac.tivity during the sun-spot cycle, there are still out- 
standing a number of important questions. The mag- 
netic uantity hitherto enerally used-as, for example, 

tuations of the earth’s magnetism and t il ose of the sun’s 

F one o Y the ma etic e emeiits (chiefly the m a  % declination) of t e range of the diuimal variation 
chiefly of the magnetic declination)-lins not 
always of direct physical interpretation, nor lias i t  
furnished always a convenient measure of the magnetic 
changes. Accordingly the author in a preliminary 
examination of this relationship, made in 1909, intro- 
duced a uantit called the “local magnetic constant,” 
designate% by 8 which, under certain assumptions, is 
proportional to the magnetic moment of the ea.rtli or to 
the intensity of magnetization. 

Various recent investigations hare shown that tho 
uantity G provides an adequate measure of certain 

Langes to which the earth’s magnetism is continually 
subject. One interesting result of the 1909 inrestiga- 
tion was that increased solar activity, as measured by 
sun-spot fre uencies, was accompmied appa.rently by a 
decrease in 7l t e earth’s magnetic const,ant,. This is the 
enern.1 effect that accompanies any large magnetic 

fiisturbaace. For example, during the niagnetk st,orm 
of September 25, 1909, the earths magnet>ic state was 
below normal for a period of about 3 months. Sinco 
ma iet,ic storms in general. increase in frequency, as 
we iT a.s in mngnitrude, witrli increased sun-spot activi t9y, 
the general effect on the magnetic constand during the 
sun-spot, cycle is as it  wa.s found to be. 

resent paper there am considered changes 

of magnitude as corn ared with the mngnctia p e r t u r b  
tions lust discussed; Eowrver, they are found to be not 

In  tlie 
in the ea,rt F i’s mngnotism of a considerably minor order 

1 Repfinladfrom Proc., Natl. ncad. mi., Washington, Jan. 1916,s: 24-27. 

less iniport,iint. The precise relationship between chan es 
in solar radiation and ossible changes in the eart % ’s 
t,ioii only when values of the solar constant, of such 
accurac as those of tlie Smithsonitin Institution, became 
nvailltld. Fortunately we nom have a series of deter- 
minations nt, Mount Wilson, of tellis constant by Abbot 
for a period of four to five months during the years 1905- 
1914, escepting 1907. The 1913 and 1914 data were 
kindly supplied by hiiii in advance of publication, for 
s )eciul use in coniioc,tioii with the iresent investigation. 

for trlie mnie ycars, recorded at, the observatories of the 
Coast and Geodetic. Survey, for which achiowledgment 
should be made to the superintendent of that survey. 

In  tlie Ba.Uour-Schuster theory of the diurnal varia- 
tion of the earth’s mttgnetism, i t  was necessary to 
introduce an additional hypothesis to account for the 
oreat, ionization required by the theory, and solar radia- 
t,ion suggest8ed itself nu u possible cause. “Hence,” 
Sr.huat,er sn,ys, (( we might. espect, an increased con- 
ducthiw power in summer nljd in daytime as compared 
with &at found during whites and nt  night.” If solar 
radiation plays t,he proiihient part required in the 
Scliustw analysis of tlie diurnal variation of the earth’s 
inapetimi, the question naturally arises: If, at  any 
particular inonieiit or period, the solar radiation falling 
upon the earth’s at,mosphcre suffers from some cause an 
ai ipreciable increase or decrease, is there a corresponding 
o servuble magnetic chan e ?  -4 diminution, for ex- 
ample, in tlie amount of so ar radiation could be caused 
by the interposition of some screenin body between the 
sun and the earth. The interposing%ody might be the 
moon, as during a totd solar eclipse, or a cooling layer 
above the su11?s hotospliere. In the first case m anetic 
observations ma.< P e during a total solar eclipse woul 2 shed 
some li lit, and in the second case a comparison of 
observe8 vdues of the solar constant with concomitant 
magnetic records would be of great interest. We have 
carried out both lines of inquiry. 

I t  is not ossible to enter here into tlie details of all 
tests appliec and as to methods of computation emplo ed. 
It must sate to state the chief conclusions denve to 
date: 

a. Changes in the earth’s ma netisru of appreciable 
ainouiit are found associated wit % the changes in solar 
radiation as shown by values of the solar constant possess- 
ing the requisite accuracy. For the average daily change 
iii the solar constaiit, which amounts to about 1.5 per 
cent of its value, the magnetic constant used tis a meas- 

magnetism could be su ! ject’ed to a definite examina- 

dliera were likewise made availnb i e tlie magnetic data 

a. 

f b 

B Q 

revailing magnetic state of the earth suffers 
0.003 per cent, or about one di ‘t in 
G. S. units. The effect on the T ori- 

nal range of the eart r ’s magnetism, in accordance with 

zontal component of tshe earth’s magnetic force would be 
about twice this. 

6. Decreased solar constant appears to be accompa- 
nied by increased ma etic constant and decreased &ur- . 

tshe following relations: 1 per cent chan e in the solar 
constant is accompanied by a change of a % out 0.002 per 
cent in the magnetic constant and by about 1 per cent 
in the magnetic diurnal range. Assuming for the resent 
n linear relation between the solar constant an $ mag- 
netic changes, a 10 per cent change in the solar constant, 
ns occnsioiidly occurs, may be accompanied by a change 
in the magnetic constant of about 0.002 per cent and by 
about 10 per cent in the magnetic diurnal range. The 
magnetic effects observed dunng total solar eclipses are 
about equivalent to tmhose which niight be expected from 
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about a 10 per cent change in the intensity of solar radia- 
tion. 

e. Since the changes in solar radiation are aperiodic 
and occur more or less spontaneously, the effect on the 
earth’s magnetism is generally of a tshreefold character: 
(1) An alteration in the diurnal range, (3) perturbations 
both of the world-wide and the local kinds, (3) an out- 
standing residual effect such as to alter tlie daily mean 
values of the magnetic elements by an amount 10 to 100 
times that caused by the reuularly- xogrcssing seculnr 
variation. The magnitude o r t h e  edects may a t  tinies 
exceed the average ones described in (a) and (b ) ,  dopenil- 
ent upon peculiar local conditions (ionizations) of tslie 
upper atmospheric laveis. Changes in solar radiation 
may thus furnish sufkcimt cause for the ever-present 
minor perturbations and elemen tnry waves or piilsn- 
tions of the earth’s ma netisin. 

d. The daily noncyc 9 ic changes in t-he earth’s mtigne- 
tism, as found on magnetically quiet days by revious 
investigators, furnish an additional check on t ?h e fore- 
oing results, their qutm ti ties harmonizing completely 

foth as rFarcls sign and magnitude with those given 
here. It IS found that on consecutive quiet clays tlie 
magnetic constant is, on the average, larger on the second 
day than on the first, the increase bein e ual to that 

solar constant. Moreover, the reason why the magnetic 
constant, or the horizontal intensity, is larger, on t>lie 
aver e,.on the second quiet day is because, on the aver- 
age, t e solar constant is sli htly snialler on the second 
day than on the fii-t. The re ation between solar change 
and magnetic change during consecutive quiet dtws is 
precisely of the same sign and amount as given in (b) .  

uiet-day magnetic effect were to persist 

fully ten times that generally observed. However, the 
quiet da s are in the minority, being. exceeded three 

effect is of an op osite or compensating kind to t a t  of 
the quiet day. &we these acyclic effects appear to be 
associated m t h  solar changes, and since the latter are not 
periodic, but more or less.sporadic, there is an outstand- 
ing effect at the end of the year which causes an irre 1- 

secular change. f c -  larity in the regular1 
cordmgly, there s h o d 2  be foun some correspondence 
between annual chan es of the solar constant and annual 
magnetic changes. hl is is found to be trhe case. Since 
the solar-constant changes occur only approximately 
in accordance with sun-spot activity and since the mag- 
netic changes are found to conform so close1;y to those 
in the solar constant, an explanation is obtained as to 
why the irregularities in the magnetic secular change do 
not alwa s synchronize with changes in solar activity as 
measureJ by the sun-spot numbers nor correspond in 
magnitude to them. . ..., 

i; 1 , r ,  ;; . , . :  
!rim RADIOACTIVE DEPOSIT FROM THE ATMOSPHERE 

which would be caused by an average dai Ki! y c ange in tshe 

8; 

throughout t % e year, it would cause a secular variation 

YtiC tunes an B more by unquiet days on which the m 
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ON AN UNCHARGED WIRE. 

By S. J. M. ALLEN. 
[Dated: University of Cincinnati, June, 1915.1 

[Reprintfdfroni Physical Review, Lanester, Pa., January. 1916 (2), 7:13blBS.g 

In the Physical Review for 190s a penrecl an article 

wfuch stated that a considerable amount of active deposit 
could be obtained from a smohy atmosphere on an 
uncharged wire. This deposit was the same in nature 

b the author on the “Radioactivity o P the Atmosphere,” 

as that obtained when the wire was charged to a high 
negative potential, having decay curves varying between 
the same wide limits. 

Mr. Wilson, a t  Manchester, England, published a 
in which he stated that he could get no appre- 

effect when the wire was negatively charged. This 
seemed strange, as one would espect a considerable 
effect at, Manchester, which by report is as smoky as 
Cincinnati. Grmthg that the conditions are favorable 
at  Mancliester for ohtainin the active deposit, Mr. Wil- 

With a wire of only’ 50 feet lie could not espect to obtain 
enough deposit to measure unless he used a very sensi- 
trive apparatus. The active de osit on an uncharged 

wire. Careful correction or elimination of the “natural 
leak” of the apparatus would be necessar . The author 

in which the natural leak was eliniinated. 
&. Harvey, at Denver, Colo., states3 that he could 

obtain a very small effect on an uncharged wire in an 
atmosphere which was very clehr as far as smoke was 
conceiiied but contained a considerable amount. of dust. 

There does not seem to be much doubt that in an 
atmosphere containing small nuclei, such as dyst, smoke, 
rain, and snow, one can collect a radioactive de osit 
without the aid of a strong electrical field. &ese 
nuclei act only as carriers and are drawn to the wire by 
diffusion, or wind. It is probably true that in case of 
smoke and dust particles thenuclei are sometimes charged. 
Ne ative nuclei would therefore be the most effici?nt as 

charged. An wire insulated in the air would e subject 

here which is normally negative with respect to earth. 
Except in rare cases this otential gradient would not be 
comparable with the hig E ones usually used by experi- 
menters in different parts of the world. 

The author could get an active deposit whether the 
wire was insulated from, or connected to, the earth, and 
even a small trace when it was positively charged. 

The present paper ves an account of further observa- 
tions made during t f e last 14 months under different 
atmospheric conditions. They are of considerable local 
interest, since for several years the Smoke Abatement 
League has labored to decrease the amount of smoke, 
and in the last year or two has been quite successful; so 
much so that to-day the average clearness of the atmos- 
phere at Cincinnati is great1 im roved over what it waa 

this was having any effect on the active deposit. 
The e s  eriments were carried out in exactly the same 

lace an R with the same apparatus as those in 1908. 
h i e  wire was 360 feet lone, running as an endless belt 
over pulleys. The active $e osit was rubbed off onto a 
piece of cotton, or linen, an8 tested in the null reading 
“balanced” electrometer devised by the author. The 
electrometer was made very sensitive, and an uranium 
oxide standard used. Before each readuig the “natural 
leak” was esactly balanced in the testing chamber and 
the standard, so that the only ionization measured was 
that of the active deposit. 

By several preliminary esperiments the conclusion waa 
reached that nearly all the active deposit was removed 
from the wire by rubbing. At any rate only the outer 
layers of the deposit would be very active, since in a 

cia I!”PPr le deposit on an uncharged wire, though he got an 

son’s negative result may % e esplaiiied in several ways. 

mire is in general small compare c f  with that on a charged 

used 360 feet of wire and a very sensitive l alance method 

I! 
co lf ectors of the radioactive matter, which is ositively 

to the effect o P the natural potential gradient of the atmos- 

a few years ago. It was t K I P  ere ore of interest to see if 

1 Wilson, Phil. Mag., 1909. 2 Harrcy, Phys. Rev., 1909. 


